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(57) Abstract: A dynamic pressure bearing device and a spindle motor used for a magnetic disk drive device capable of increasing 
an impact resistance, reducing A-PRO (oscillating motion of shaft), reducing a variation in rigidity of bearings against a variation in 
temperature, suppressing a current loss, and reducing a size and a thickness, the spindle motor as one embodiment wherein a thrust 
plate and a shaft are formed of a stainless steel integrally with each other to form a first integral member, a sleeve and a hub are 
formed of an aluminum silicon alloy integrally with each other to form a second integral member, the coefficient of linear expansion 
of the first integral member is set within 17 x 10" 6 ± 5%, the coefficient of linear expansion of the second integral member is set 
within 14 x 10' 6 ± 5% within the range of 0 to 100 ° C, the inner diameter of the sleeve is set within the range of 0.6 to 3 mm, the 
axial thickness of a thrust plate portion is set to 0.1 to 0.7 mm, the hardness of the second integral member is reduced less than that 
of the first integral member, a dynamic pressure groove for radial bearing is provided at the portion thereof opposed to the shaft, a 
first thrust dynamic pressure groove is provided at the position of the counter plate opposed to the thrust plate, and a second thrust 
dynamic groove is provided at the sleeve portion thereof. 
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20 itt, u^^ihi$g u^cv^jh — /i^^i^*'^:^, * y — y<Dftmm (om^n 
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*fc*5^t\ is 7 hiznV btis is-* 7 h Sf^iDi i <0 ±& t ft 5 R 

= r> A £ > D = t LTttS7;W^>y = y^CT-«:M 

5 LT| 2 <D — fcUW t -T Z> t *t£7 V — -7*(D1*im& 0 . 6 ~3 mm (D IS 
1H, ft 1 CD — ft: CO UK 2& £ 1 7X1 O- 6 ^*/^^^ 
7 5 %J£ll*) £ L, |2 cD — ft$B*t<Di»llg3S«f8c£ > 0°C~10 0°CcDg6|g 
cD $J £ "C 1 4X1 0- 6 7 p 7^/^>T"^^5%^rtt L , |g 2 <D - ft gfl 
W<n&m&m l tf> — ftttfl-^filft J: 9 /h$ < J; 9 fc> h frt£ U U t 
10 ft 5|g 2 © — ft«P*tflO-e*> o Tv'-ir7 ht*j-|o]t5a^(u7v?7;H!it 

/b cd »jj±*g £ is: tt . 777 h & t n [ri -r 6 &g-e o r r. cd 7 7 hffi. 

*m.o t * \z 7s V — y cd f & ?L 4- g C «t 5 fc. 7* m L T !& ft <b 
^-)y^-7"l/- h (D7 7 * MR t^flSltSfiKu, 7 7 7 h CD 
ft 1 (D 7 7 7 h ftJBEi* > * 7 7 h &cDft 1 <D 7 7 7 V Wl&.ffi t tt 

15 fa1rZffibl*fc%tbtj:Z>mbMfa-$-Z>7!) —ymftiz^ ft 2 cd 7 7 * h 

<D |g ^ <D 7 t° ^ K/v* — * tt, 2 ocD*a*J-|Uteg|5^Sr*{C-ft$|S*t 

ftfc — ft?HW t L, ^ov^t7Fi:77^h«t & — ft-ffc U — ftSP 

SUfcfc ~*im t ft 5, *fc, 7 V -yWO-ftUW t 7 MRiJ<D-ftgB 
W<D#/8IK3S#,gc&- ^7 h fcij «fc !> *: t < LfeBfr^cDtjCDi LT l % 5 

25 jDit N 7 U — 7*t^7**fcli^ y - 7* <b n — ^H^/Kv/lJay 
^4fe(D — ftastt-Cfll^t^ tb-C V^S CDT-, ^7*07 y -7*Htt 5 i 
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5 6fc#>> * y — ^<£>ft#/&S 0 . 6 ~ 3 mm £ ft 6 «fc 9 /fffi/M©^ t" ^ 

-> 7 h^^tcJt^^M-Cfoo^it L "C , r tf> If! 1 © — 

atf - t # •j-^tjfe^i:**^ U-^fldt- 

/Us it -e;* y -:/0>rt*»K:t!iJEi* i>ot>[;an4S4 

20 u — h i ^ y i: liiKJtXV^5©"C% * ? * V m t ^ o S « # 'h £ < 
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^t?i><D k VX\,-> Z> 0 t x. fcfc\ h Z> * t' V K/u* — * fit , '>t7 hi, 

:©J;9 & ro^ t'y K/^-^i:fev^t, tz k X. fi±\ 7 Mc 

10 ^ HSt->^7 FiSr^fyi/^fll:t-#ffiKLT-*»«i * 
7*h=K*|S#£>te;£|6]J¥£<£:0. 1~0. 7mm<*:LT^<5o rcD^t 0 

filtit + ^Sia^itoo, o I* 7? ft ft £ & — jf/h $ < , — Jl 

£ fc , fdi tf> <o fi± . ^fc^y^fctt;*!; — 7 b v — * k * . 

frjgfift L-c — :o-ft»ttoliiiKff**i oxi o" 6 

20 ~ 1 7 x 1 0- 6 -efco-Cv-^7 h©j»8g3B^&WT<© — ffclflSttOil^ 
h <Z>B5S£tT k L , fcfii «fc «9 ^fr b ^fcSBfcT k ft & — flc 

r tf> «fc 5 fc, k m\£\&m(Dffi%;&<S& * fy K/W^-^Tfc 

25 oT, ^©-35©ifi£^i* 3E A 5 w k t\ ±3$ U tz %hMk<D -gp £• b 
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t^ias £n£ * y — ^ £ » z y — ^i: — frianei-s^^t> b < tt B 
— * * fc a *s * 7 h t— w\Ei$R-i- z> '^7' h \^ < & v — ? £ ^ * y —zf& 

5 ^-^fcfc^t, ^y-y^A1^6 5~8 4ll%, S i ^ 1 5 ~ 3 
2 S*%s C u ^<D{t&^ i ~ 5 m*%t?«^ $ tl5T^? > V =« 

£ c£>3§ 91 tf> * tr v K /w* - * t? fi % ^U-Zi^ggi^V!) = V £ 

1*1 3mmlIWiM>l i: SftTl^S. 7/U5VU= ^^#0^-^. 

ua5U5wiiSi^«?-e, * y — 3 mm wtk*i-j&-c# 5 1&Wti* 

to, i©i$©gilwi|^, ;* y --7© (ft AG 1Mb 
^5 <D tctib ^ ^ t° y K ^ — ^(hL'Xt^pp 
20 ift!it©i:t5:ii s t'l5. 

jo, ^ U-y©rtS*0. 6ramW±it5^ 91 Tfr IK £ *L T ^ 
Sj j?-/KB3tffl(07K-/u (S/hiHO. 3mm) £ 2 IB^ffl 1" 5 - t X* 

5:3rara^Tit5t, DVDffi^l. 0-1. 8 4 V ^ O H D D ffl © 
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ftftf^DI (Electro-Chemical Machining) £ IKS -fWiit . j&lrkO^tS' 
b #Jh# * fcK IK < ^ t v> 5 Pn^SSr&x-S - t t 

7 1 6 <D\,^iTtifr 1 3SI5«^^ K/Hr~* Srx >f * * & 0 

a>t>, commit, mmit&timt * e> ^^^>! J:3y 
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:©Sil*S^Sit^^ iii^i^iEWSgt'Cfcot, $i75 
7 h {z n M lei £ ^ m \z. jEf $ ti 5 * V - -7 b , Vt7 h^fcfi^y-^ 
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i o- 6 commit ts t&\z., Tjv*=-vj»%ib^»-=ii/mk*m& 

(7) V ^ T ft ^ - ^ Sr S 3£ i" 5 ^< - * * * i" 5 » BE tt ^ » « © » & * & { 31 
10 ^^ttMt^*C, t(Drtg4:0. 6 ~ 3 mm^ISi h L 

fc & . u * # - /t^^ #5*: x * y — ^ js ® 7 r 

it'-e t 5 r. t t & So 



20 Biffi^fBi^'feBftW 
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% 5 13 tt , fliW^t^K/V^-^ ^tfc * <Z> * t° >- K/V* - * <£> & 
-C^-fb £ # (ill* Wi'* tflt'C?*) «:^t^77t\ 

15 flit, i/t7h©^l^!)-7'©rti^ilffi^0. 5 ;im^t 
a it *s 6 0tO^ro^77tfc5, 

20 -eas-fk £-tirfc t # <7>$igtt#t£ (*h» h A'* £ «I'L^) £ ^ 1~ ^7 7T\ 
a s 8 0t«i:t©^77-C'fc5. 

id at -r 5 p& ra <t> ^ & * -r a* r* *> s . 
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m B H T *> 5 « 

£ 1 4lDte. ^iiii^^t 0 :/^^ — ^^^2o^^#yo$^^is$:^ : "t• 
$r®|g|T&> 5„ 

10 Brffiia-OifeSo 

15 & i slit *$6 0§<©* 3 <nnm<Dmm<Dx k ^ as fci 

^^•rm-e, (a) i-i^^mm^^-tmu^mmx^ (b) te^-*^ 

^ y _ y ^ — flcfliJg £ 5 ^ — * m x V - ^ # O #431 HI T h 5 , 
20 ^2 OEMS. ^^(7)#|l]^^(D^t 0 ^K/i- ; e--^^> : f#3s^: : ^"t"Kff®El 

T $> 5 o 



is m & mifai- z> tn z> <d m & (D^m 

SILT. *&W<DmM<DMMlz.&Z>W}J£$&$:mW& £ Tfx t 0 >- K — 
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% i omteoi&mKmz * v^yiv* — * i o t°>- 

* i o -ctt, 85 i HI(-^-t" J; 9 r/v^ 1 ? i^^(D^M J ^^Hfe'l4^^B 

ti^ 9^ h*R 3 a*^^ 7 h 2 fc-frWKtt btb-CdS 9 , *7*h*«£ 
£ ft T ^ 5 „ -T ft fc> *> ^ ^^7b2^5^b«3li, -g&D n n7^ibfii$C 

20 r. Ofg 1 0> — #gB#»*, 18li%OCrt8lt°/oONi^f L 

fc^m^-a-^-efe S * 7=" V l^ifi (SUS- 3 0 4 ) *»b»fiJc*tt-CV^ 

So iiw-ft:»$rtt, :©*tt©sus- 3 0 4 «)^«:Mt5: 

25 0. 3 ram t 0. 1-0. 7mm©®itt 
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mmi*. 0. 15-0. 3 5mm£1-*U3\ $ Id # * b t> <D >fe 5 . 
i 1 ©-^»*t»j»W»«*tt, 16. 4X1 0- 6 ^tl, K- 

tfiSUS - 3 0 0 m -C n « , ifOtOttS^o C r £ 

5 10. 5~3 2li%, N i $r4~l 3lt%tf tfci^^^t'fctl 

»cB8i-5i»»K*-e. l*r*£, 1 o «r 0 «C Id *5 l* 5 A £ , e^^Si 
bfc £ # . ( d 1 / d 0 ) / 1 o (Dm^m^o &*S, » 1 — ^ 
10 46i/t7h«(SUS- 3 0 4) (OM^^I*. Ot~100t© 

15 tfjfl^ldfi, cfi^<D7L»^36 s RflS«» 1 a iitf»S!««>«tt^MtR 
EE A. ^bft* £<DV*1"n*> 1 o*fc»4*»Sr«a*^*>*"C* $ 

20 r 4 t =» >r 5 asiRitt ^nsM^Pfl s is, «ast*J:54i 

Sidio-C, fi£ & t> tf> Id it ^ £ < i"<5 - <b ^Bjigi: £ftTV^„ ft*3, 

1 ts =>T 4 b n^;l,ti5^tJ:ot7t 0 y K^~* 1 0 <D 

25 Rtttf©^:/ 1 2®#£ 2 0>-#tt**#ES£*l< 

XV5 0 :©I2 0> — Ali67~68ti%t\ S i & 3 
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o a * % -e , c u * 2 ~ 3 m * % <^> t ^ =• i> ^ ^ & <t £ n , 

I©7/^; ->y 3y^^©^gft, 2. 6 g / c m 3 A6061 

ftv^totftotv^. T6M©i^, o°c~i 

OOtroll^ift', HXlO-^/i^ ^:©H40t-10 
15 0°C<7)mm(DW}^X % 14. 7XlO- 6 £&9, 100°C~ 2 0 0 °C 
©«H««3fC. 16. 0X10- 6 <^^'9> 2 0 0 °C~ 3 0 0 °CCO«5 
lOflSt, 17. 6X10" 6 ^^^. 3 0 0 °C~ 4 0 0 °C O 15 ffl ^ 
ffly fc-e , 19. 0 x 1 0 ~ 6 £ ft S o * , Tl^lWi^, 0°C~1 
0 0 °CcD|5ia<75pJ^-e. 13. 2XlO- 6 t^> 40°C~100°C 
20 ©«H"C©«*-C, 13. 6X10-^^, 100°C~ 2 0 0 °C^ 
KlOliet, 15. 7XlO" 6 i^, 2 0 0 °C~ 3 0 0 °COtQlffl 
OWXE-C, 16. 6XlO- 6 i/it), 3 0 0°C~ 4 0 0 o C<D|£fflW$J 
£ -C 1 8 . 7X10- 6 <t^^)o r*b W »J £ * , 40°C~400 °CO 
i&BKo^Tte, ^MB^3S»J^t- J: o T , ifi*^4 0 Otro|lt% 
25 g-Ummit&ft 1 Ott, SE**«-=PtV^5*#-CtTofct>©-C*>6. 
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mmm&gcAK m.m&m< Kz&t\ ^<Dm.&Hb< (4o°c~4o 

15X1 0- 6 ©H^"C, T lfelOi^, 1 0 °C 9 , 0 . 15 

~ 0 . 18X1 0- 6 ©i^fiii< ^5) i^ittf^ftStOt'fc 

31 1 co — frg|5£MfUJ £ col9^-?te, 0 °C~ 1 0 0 °Cco$5fflOpJ 
^ "C . 14X10 _6J ^13. 2xio _6 <!r-frT. h (D\%<D^ =7 ^ 

/ -7 4 -r * 5 % ft -e & *l « & v^ 0 

£ , /h$^ffl©fi«:SUS- 4 0 0 %k tmm<D 1 0X1 0 ~ 6 <h 

io \,^w<Dm & s u s - 3 o o m t t ft z> i 7x1 0 - e £ l , 

I^SUS- 3 0 0 ^ £ 9 T /h £ <^ -fit £ & 5 1 6. 5X1 0 ~ 6 
15 '>t7F2?:SUS- 4 0 0 iiLfct^, T ^ > y ^ & <D jfcl fl^ 

mrngt* sus-4oo^£ p-^ fc«^-r^(c/jN £ vms: b lt^k „ 

•>t7 OOlHfcl^, 7^v>My^ ( 2 

C0--ffcgf$*t) C0i|«3I#$t£SU S - 3 0 O^^IpI — *fc(i^T^MC/jN 
£ V MAE £ Lt t>SV\ *7t. 1 0 0°Cfti5T\ T 6^1(7)^^, » * b 
20 <lil 5. 3X1 0 _6 <75y7*/^^^*5%J^ftT-fc;tXd:&V^, 

^ coisia srjstf r ^ & v ^ 4"i> ~c t s t ^ =• ~> v ^ o mm 

;£ fc. ^ (7)^*4 IB^- £ LT fi, A 1 6 0 - 9 O , S i ^ 9 

25 ~3 9li%t\ Cu^©iiSl-5li%tLti, "h # fC fi§ #E CO 
*4 i£ Jfc T &V>4#t£3r#5 w £ riS-c-# So £ fc , S i^2 0ll%t'A 
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1^7 5~7 9lt%t\ Cut©i^l-5li%it5t, 0 °C - 
1 0 0 'CtfXfcH I7xi0- 6 @^i:^5o r^lB^^ 

7^5->y3^t*2 <7> — L> ^+7htSUS-300 

5 #fe*L5. 448. ****** feWtfi- St. A 1 ^6 5-8 4fi#%-e 

s 1^15-32 fi*%-e c u^erol^ i~5 m*%* s £?£ < . 

7F2HUS- 3 0 0 IH, tb EE t b X fa £ ffl ^ fc # K it , Al 
^65-69 S i AS 2 8 - 3 2 C u <£> ft& S 1 ~ 

10 5 T/u? =» ^^A«>**««**, o°C- 1 0 0°Cc7)f&H<D*|iJ 

je-e, i o x i o - 6 ~ i 7 x i o - 6 <7>f&H £ Lfc r> . i4xio- 6 o 

^ 1-X 5 %£lf*l t -f & iC»4 % (S i) (D^^m^C u ^ 

15 tifcT^^v-y 3V^^-Cf^$tlTV^S, fgltf>-#£B 
^114-165 [kg/mm] £ £ *L T „ *3 , tt » k * * 

# $ -e s 0 u-t&titt^ % 2 © — ©iat5i»i*&, m$5#it 

14-165 [k g/mm) ) w 5. 4*5, ?M 

(kg/mm) -C, «4&l*Itwi:-C#f)ii5l2©-^tt(i, 
25 y^-^gg^ t? 1 6 5 Ckg/mm] £ 4 o T ^ 5 „ 
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g 2 tf> — #*H$**0>* y -7 1 1 *r<0*£»?L©--iB (H8 

<o±%) mzm<*. 0 fclRtR:!* # * h 1 3 dSH« 

gLfcm. ^ y - ^ 1 1 ft"! *: ^ U ft 3 r. £ <fc o T\ z.<r>%t?^9-7\s 
— hi 3 £ if £ x. 3£ if # & J:otffJ3lx5o L «> £B # £ 1 1 b H 

10 <fc 0 K It 4> 

*g 2 ft y - ^ 1 1 SP^t-tt. ±3zB^±^^lfP¥®^ 1 1 

X'&<DX V - Zfftmt® 1 1 ci, * 9 * h*R 3 »#<Z>*JBI#*HRJ-*-S/h 

2&#±:*tft-*-5£#K:* ft t ft 5 7 b # fa i*iffi*F|S 1 1 f 

7; u?i/y 3 > & "0 fi£ $ ft 35 2 1 2 gB^tClte, 

20 I2ai:, R f« <D m&&m t>* h * 53-^ 1 5 ^ * tf> a - * 1 5 

KS^SftSRIWtf^B** 1 6 JIAs £ J: o T EhC? 

* ifegSB I2c£.-r^**14£x^*? «tfi£P 12c l^fStfc^ 

iTHStifcftoiati 7&ffltii^5fc#ofciC?Li 2 d t , x w * 

25 ^ 1 4?:f 2 c ^P^Cli^^iitf^*©^7V/M 8 

as*«£fta* 9 W*<ft«*M 2 e ^y^l80t*IL^«^ 
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fcfefcDfl^KK A/^="T /V** ft DO SB 1 2 g i^f ^$titv^„ fc*5, 
iiS, »2©-Wi, ^e;y^i/-hl3^ 3-7 1 5 tt 

1 # £ l& < twi Ut«it5. 
1 0 0/imgt«7/V^i:^tl5o 

y 7* S 5 2 ) , A 1 6 7 ~ 6 8 lt%t, S i # 3 0 £ 

20 Cu (IB) -t 2 ~ 3 i: ft 6 «fc 5 , 

«T |i* S 3 & ft 0 (7^5/7°S 5 4) „ * K , «* M *» W L & 

25 (^f^S55) :K% if W*tis#e>*tS. z<dw mtttJoi 
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*5 *k o°c~i 0 o°cc7)t£is(Dfflij^-e, j&i 4 xi 0 - 6 (Dmmm&m 
5r^L-cvN^ 0 ^^^-^^-^^^ k *s «> -c v<« < t. mmm&mte* Jt 

oxi o- 6 <ommm^m C*iiisus- 4 0 0 *©i»*ff*iBl 
(:tittsus- 3 0 0 ^<oiiI#ltiSI) * 

15 2 clC«lU«, *?W<1 8*r^9>/<*«*l 2 

e ttiU to C 1 7 £rto C?L 1 2 ddjflLoofeCl 7 £*£#>3 ^ 

20 y-y 1 1 2 £ AS-fr^fiJ£$nfc» 2 (D-frUPSt <D Motor 

25 ffi 1 1 f i:OFI©^FIIil~4Mm^Hti^. -tfttfctt, ->+7 
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2 . 5 mm"?, t 7 h 2 gE^ i: 7 h^t^^ffi^ 1 1 f ^fl^^ 
- h 1 3 t <Dm<Dffi.m*s X7XhtiL3&#£XV-7l lU&t<OM 

^tt>5. ^ ? h ft MSB i i f *>-«&M (* l B-c 

^mm^-^umit. * v - ? # s u s tfojfcttws^****©*-^ 

fc^Mtt^® t?. ^H-^-e^v^ytJC*. :roftlx.Ht, ±3d*ufc.«»*P 
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mmxfr^frZT ra^fc©*^ sus- 3 0 0 ^sus 

-4 0 O5Rfci&R-©*««^*0*^ fo tf^ tt ** V 'fc** ^<7)@^ 
15 ^^S3^^i?*^^^" 3 ^^^ 3i: ^ 
fc»^IC»l*li-Sffi«»-tt* ^2<^-^^W<?)^7^ h # ft © tt * 

(Dmife&^i^ 2 ©^ 7 * HbJ3Eflt24dS|9:^btbXV^5. 

25 JBE*2 3. 2 Ate. &&n>M<Dm&wMm^m.tvxuwisfrtz 

tro^tit^s. r nmmm 21. 22, 23, 24om«,i 
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it: a* (/) roattst^^ tttsv^o 

$f§ 1 ©7 ^T/Ubffi* 21,1 2©7i?T/ViJ£i 2 2, # 1 ©* 9 * 
S 2 1, 2 2, 2 3, 2 4 J: 5 fc£*LTV*5. 

*-f , i 2£;fr1-5fg2 <z> * 9 * M£ 3 
15 U->t7h (ill *£©*!J-^i*i 
ggp 1 1 cic, tro^I^^iSifSJ;^ l;^oi*tai¥iS3 1 1 a tn 

«4r^L*»»l 1 b(c#4t^o *1 2©- 

20 ff»*t©M©»m (^<OW-Ctt. ^J2. 5 Mm) Sr. X£«««rfUEU 

n T 4 (C=r^ 5 £ % L fc % (d , ^-7 1 |: n 7 4 Srl^ t 5 i 9 
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15 ^^<^:W^t s yKM-nO(D->t7h2©Slt 2. 5mm 
m^-e*>S -ii>5>, ^- * lOf7 h 2<7)J±A£&#<^J¥££--&* 
2. 5mmiU, ii«* + »ffl tfc*K, 1. 5 mmS* 0 » 9 , 
y<-X 1 (D&nftO&lfeteMX'CDm £ * 1 mm t fS^tt^So 

20 t\ 

i oo j[g m'j ^ ^ ^ s -e > * KDt^?L©^**i-s®^it^ 

25 *J9»6#SO tt, 2. 5^*, I- 8^f*»M, ®^^cD 
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7.2 1 4 £x W * ^ l2cl:IEL, T-f * ?*cfiSB 1 2 c © 

14£tt£*&tf.fc5K:L-C*?:"<l 8*9 9 ^^*« 
§15 1 2 etc***. ^ iaC17KJ:ot^?W<18t«ftOtt, 

l -rv * * .ie » m a o # w ft t * ^ « <r> # » tt z & « u t> cd t c 
-e, imp a • s u y • • = > K) ottft-e. 

^I^ig/cm 2 t*fctl«, lmm 2 /s $ V * - h * - '< 

- . -t a > K) fc<&. **** ^^^-fev^^h-^^. (cs 
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5 Ll#3mm-e, Ji9^T/Hb£Eflt ( _b B R G ) 270tBL2tt, 3 m 
m-C, T7^T/v»JBE* (TBRG) 28©fiL3ll, 2 m m £ $ tl . 
l6BTf*i*l5M, #1**^ *#I&I©**F 1HT0. 0 1 Kg 
aJJPfeoTV^S. -T**>*». ±BRG 2 7 tTBRG2 8 fcOMBSL 4 
tt, lmmi:^, ^©ff^{if^^-tBRG2 7il:l. 5 m m Rt 

6o •>t7h2 6©[s]gili> 7 2 0'0RPM^HtV>5. - 

fB£) ^y-7'1 1 (J:BRG 2 7 iTBRG 2 SKlffiS) ®'>t7 
15 h*tl*lrtBBttl 1 f *©flB«>l*m*, 0. 5(.mlHttt«ftS*fc^ 

hddc^I:, fttIR*«ttttNRRO"e*)9, d tbfc: f* ** g 
20 < ***** *&*©8***tt**«K »*W«-0. 018 
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/ *tr -e- i ^ e = ~/a + b 2 /a 

5 fi2-3 /xnitJ:L3te»tixtf«ffl»-»^S-fctt^** v '- ^^^^^ & 
8 0(7) 6 0 °C^^ 9 El CO 8 0 °C<7)^r^<7) ^ 7 7 ^ tl5 i 9 AS * 

ft 5 £ ±9 i?T/ls$}&m 2 7 (jglH^tt, -bll'J^m 1 © 9 ^T/V» 
JEf» 2 1 Klffl^) e & 3 m mSIO»M«) <b # 0 . 

0 1 S:liXLf 9o IBI!aasiS'htf>#^tt, «A« h/V^^ii*DU 

^V^fel^o ::T*lt -?T <D * {£ £ C g * C m ] X* ^ "t" » 

15 Ibt-o^TliP^tSo 

BR IB a* VMS if, » wtttftfrtvMi £\ as ^ ffi * £ £ £ * * 

***** !> - :/«!>**LJ: 9 < -f Wfflt-TI«nBds«'>-*-5<o-e, 

^SiST^«t2)JE73iS;TSr^i 5 w t # s "C # 2> 0 



WO 2004/010014 



38 



PCT/JP2003/009141 



-yi:*iaittKi:t5i, BRMtt»ftt- <fc o taste b fcv^. Pt^oft^ 
5 r 4: Sr^i-o * » lc ft 3 Jft ©ttttttteTi" * . - © ^ * * BR 

10 wttfr* b < 

■>t7^SUS- 4 0 0|H, ^y-^«rJt«l (BsBn) &> 6 

VMiWfll (Bronze) ^ t i" 5 » * ^ *> * tt *P H4 BB b T tt Jfc «E 

15 2. 5 << >^tet*(D X 1 i:/hfWHDDlCtffl £ *L 5 * t° ^ K^*— * 
VKVti&KhK^o b^b. g*^5tt^^i^H7t5ri: 

^7h*SUS- 3 0 0ltb ^!)-/S:SUS-4 0 0|it 
#otlP^^'>t^^t\ Jfc tf> 8; & {£ T K <fc 6PWtt^«T«r*t 5 Sb* 
4 0 0 lit5:itt« ^©SllisilSV^i^ba*rolS|giS«4t5, 



WO 2004/010014 W #PCT/JP2003/009141 

39 

4 9 N ->t7F^SUS- 3 0 0 |tU ^!)-^S:SUS-400 
-y t 7^SUS- 3 0 0 ltU ^-^**flOl2«)-*» 

K^-frf*. *<0KtMf4, SSOtt, 0. 2/im^<^'9> 20°CX^ 
itO. 40°CtO. 2/zm3fe<ft«K 60tt0. 4 M m^<ft9. 8 
0°C-eO. 6Mm*<49, lOOtt'O. 8/im»<45. dO&tii 

' d <7> » 1 0 E -C ^ -T flt »4 , b<7)^£3mm<t b <£> "C fc 9 , 

20 ttfc©H«-e*4. RUN fc/hS < t5^8^* 9 » ^ ^ roH^l:>fft5^ 

S - 3 0 Oli * y - y Sr M © T /i' 5 U ^ >- t L ^ 

25 ±3fiO**«>»«-Ctt^ W»©|»»«*«k«>SI«r, 1. 5 

X10" 6 ~4. 5X1 0" 6 gf ifC^5^> •>t7f^i^2mm 



WO 2004/010014 H _/PCT/JP2003/009141 

40 

u&t-tzt. am** 2 m m»** ft * , ^toiinxio-n^T 

ngltft r> , M#tf>^tt 1 x l 0 -•JEA-b<fc*»<f*&^ 45, 
tt£tt0> Witt Si: »l 

10 fcv>. IBHS«SPIHt«rl6«f b** s ?>tt* H/i^&/h£< S -fr 5 «> I* 
7 h <7>g«r/h* < U-CHtlWfc/hS < -Ttv«^v> 0 Ltf>U4#e>, * 

ttffi istix^zumvx o izm^&tf. ft t ii«t^sus - s o o 

J^_b<D%f=l£3?l 1 E*3 iLXf-m 1 2 H£#H8 L4^ s b®,W-$-Z>o 4*5. 
20 f 1 lilt J/+7I>*SUS-4 0 0*H, X V — 7&Mmt \^tc 
Mft*^^* *12Btt, *&W(omi&s -Ttefr-b. ^^ 7h2 * su 

s _ 3 0 4 ^u ^y-/i isr**wi:ffiffl$n5r/v^>y 



WO 2004/010014 W _FPCT/JP2003/009141 

41 

(til) (D^l^rOgi Lfct©tfe5o 

ge^SUS-SOOltU ^y-^lll^it5±BRG27*5 
it;TBRG2 8t*«l»07A/5^!) 3^^4kittt>°) '* - * 
l 2El(c^-rJ: 5K1, **#2 0°C^b 8 0 «C o HQ ^ T , *4>*e 

7/^; = ^A©S*«?ltiLt©i0Ht, 

fcS. -T ~* AKS* (S i ) ^»-t(0«l<Z>SS*P*«rAtu 

5 % W 1*1 W T ^ 5; V y 3 £ U T & . 1 0X1 0 " 6 ~ 1 6. 

5 X 1 0 ~ 6 ( l£ 1 7 X 1 0 ~ 6 ) av^iltt© 

SUS-300^<!:SUS-40 0 % © # HI* $C tf> B& * M (Offi . i" 
ftfrt? 1 4X1 ()- 6 tf>>btf>£«fflL-0^ 0 *»*««Ci s 1 4 X 1 0~ 

6 ^ & a s y =» o°c~ioo °c(Di%.mmmx*. m 1 3 . 

5-^15. 3 X 1 0 - 6 t & o X *3 9 , O * (D fl[ (4 # i* < ft S 
a* # ft So ^fc*. Ot-lOOtOfflHISlli, ^-Kf^ 

***©»i-e*ffl**i5 1«* => (S i ^ 

3 0 s*%-e. c u *<Dm& 2 - 3it%ta 9 1 x% 

1 4 x 1 0 " 6 ) O^Ol#'t4fi, fc<0 ^0tfc5 o ?l o 3R «9 3fc£M: 



WO 2004/010014 « ^PCT/JP2003/009141 

42 

46. 6 k g f / m m 2 , M7J 4 0 . Okgf/mm 2 ,^^^ 
9700kg f/mm 2 , itlil5 0Hv ( \£ y * - * ffi $ ) , ** 
(12. 6g/cm 3 -Cfc5o 

5 o ^-7"lli:/^l2^HW7/V; 
v/U ny-^^O-^^^t LTI/^Wf, RRO (#t£A-RRO) i: 
NRR0is*i:*tK'l^ftt)O.ift«. ^11^ - -7b^-7k ©tt 
ft 5 £ tc 7 h hSirott»^v^s*< 

9 > = T 4 ^ f 5 <Dfc* <0iR*& ^ fc ^"^ 

y 1 mi:7^7/Vi$)fl©»ffi2 1 , 2 2 £l£ttTV^ 



WO 2004/010014 




PCT/JP2003/009141 



* 7 X httSfflO»JESt 2 3 , 2 4 7^ htR3 »C*J-|6l-rS 

10 0°C<7)fSH<D WC. 14X10- 6 ^7^/^^t^5%^rtO7^ 
^>i-< ft 5 £ #K> 7 h 2 HTSUS 3 0 0 l?:SffltK 



wo 2004/010014 

CT/JP2003/009141 

44 

SItiS-Ct*. &*5* A-RROO|ORRO^NRROl)#tt^ 
$ < ft 5 o 

flEfl|2 3, 2 4 0RtmKtt©S*«*« 1 '^ J: 9 jg <C Hi ffi » * 

t-^i&S^RRO^NRRo (rne>ro , t ] "e / > 3 5c< ^ ^ A_RR 
10 ***** *-^©*fflftfc#v^»E««>»aifls**pr*fc 

15 t'^ K/U*-^ 3 0 <D «fc 9 ^> ^7* 1 2 ^^^OfA^ftS 

20 ^1 4i}-Ttl20^ff^JW^t^K/^-^4 OWiPt^ 

**WfcJB lH^*l 3 HKi^-r^ K^*-^ 10,3 
25 o t mm. t ft o TVN^o 



wo 2004/010014 

CT/JP2003/009141 

45 

r 0/M<0 7 t° V K/l'*— * 5 011, /^12 g&#tf>_L|H5?># * 
v ^ u _ h i 3ftiS^'>Ll^i:ll!p^-Cil 5 [3 <7) <fc ? ft * ff£ 
#t§P51i:U. ;©tU^t^5 1<D^Si:i5 25:-^ltt, w C fc: * 
5 y >>s< 1 8 <D 1*1 & SB £ t i o t , 2ft^f^M4, 1 

4«r@t^-f5fc»t*fc5, ft *3 , 2 & © x ^ * ^ 1 4 , HroF-Sl^t 
f^H4, l 4 0lBBS«r»rt't-*4:*^*«>nDIHtrli#i-6*ue)© 

C tT^ K^*— * 5 0 ft, ^y/M80|S4f<L, 2>>ox 
10 <f7M4, 1 4 CAS^V^O-C^^ 1 2 SB # © tt # ft i« * 

So t£*© t> © £ IB]-©* £ Lfcm^fcd, %\<» 

it^^^<t5:H^ii:*5. /n^ 1 2 5 4 

15 * * 1 4 0>ff£ t B&IH- t LTV^fcifc, r^n4^-(^@fe 

^ua-xc/^^1^74, = -f jvmm 5 (DfcfeoiR^sgp^ s *m 

20 4 0, 5 0lt ^^^5«i@)liitt^5a5 % ^ntcii^®^ 
tKit, *B*He]|5«B# lt^+7h2»^, /-y 1 2 

* 7* hts 3 sb#) (Dmrnrnzmmm^mm-ez z> t ^5 fu^^^-r 

25 «t 5 ftHfitK:*f LT. «i@3£M «*HhHB«R^«:. * ^ * MS 3 



WO 2004/010014 




PCT/JP2003/009141 



ii60Htu^. - (Dmizm&mw 6 o r«#©;*7 * h« 

h i 3*/<-^i iitifiiti J:5KKitfctot*5. <z> 0d -c , > 
t 7F2lt *«<0«7GfllfcftS*7Gtt2Afc, il<07^7/H)J£I 
2 1 *5=tT^m 2 © 7 ^T^m&m 2 2 *t 1*3 1" S KB & © & «8 ft'J t ft £ 5fc 

ftfc, I?)! l6i&^^»T«#0tlt #*)JEi»2 1, 2 2, 2 
*Lf4«-ttffi* 2 1 , 2 2, 2 3, 2 4 * # d» 9 B < K W "f 5 * "C fe 9 . 



WO 2004/010014 




PCT/JP2003/009141 



±.m<D^mm<Dmmis xx^^(D^^m^^ fyK/^-Mo, 

3 0, 4 0, 5 0 ^iJJi^SI 6 0 -Ctt, HHEttiB J $»5'-* 7h2Wf 
»J£ttg2£«£<St*.5 * tf ^ K/u* — * l 0 , 3 0, 4 0, 5 0 tLt 

fc, #38 we^ a* 5; y = y — y i i -f£ffl 

7^^; «>y ^y&^^fffll, ->^7 M:SUS - 3 0 0 l5:tit5 
t5tbttftK re>*§<£-, ? V t Z-fcm* k1r% t . 

25 £ h \ZitJ- £ Ll^t> <£> t ft Z>o 



WO 2004/010014 




PCT/JP2003/009141 



0 4t'-*M^tl^. y XnfcWf* V V 1 6 (4, p-*7 1 

r jv ^ v =* ^^#-c^fiSc^ tLTv^5 0 ^it:©^u-7i i(4. ^ 

1 (£@3££*b> ^^f^Jlffit-^l. * 2 <D 7 ^r/U»JE«t 2 1 , 2 

|24^ff^^tltl^. 7!J-7l l<D*7*MK38S#fc#|6]-t-5 
g||:D ^ ? tf;(D $ V > ? 7 ^ — h 1 3^tf^Jf t io-Ci£$tlt 
5 „ ^y^^i/- f 1 30;*7^hf£3^^£*j-ft1~5{&g(-. 

%\(n^7 ^ hmjzm 2 3 ^i^^t^s. ^ y 1 1 

15 — * 1 <IJ (d (4 ^ i*t ?L £ g Cfcfc© > — 7 2 is«^l^$tit^5, 

2<D^^-^^o^^^fe(4, « 3 (Dmm^mm^hmm-r^ - 

1 (cm^^tf^(cr(D^]'9^ l 9^&^^ffii" ; 5C t #-C# 6 c 
20 £fc. fg 3 OjHffi<Dff0f§<D* fc°^ K^^r-* 7 0 (D^T&mZW, 1 8 El 
(Ctf-To ft 3 K/l^-* 7 0 <7>£7g0iJ 5 * f 

v K/ ^„ ^ 8 0 (4, V — Zfto 8 1 £^1-3 t)©tfc5o - 

y — 71 l(d+B^-f-5^!J — 72R8 3 t^7^5^!) =^#-^tt-# 
25 £ frfcflf^ £ ft o T ^ 5 0 -<-^*^y-^^8 1(4, Hi 8 HI 

(B) i:*tJ:9i^ Hft^«©i»8 2S:lri, * © * * R « 



WO 2004/010014 A 0PCT/JP2OO3/OO9141 
W 49 

*y-7*g|$8 3^-<-*SB8 2 d*bSff fcStK UT Vn<5 fcCiftoT^ 

y = L^^tc J: OSrS^ttitS^ft^ifeS. - <*> 

10 JfpUBftt, *S100 %(D0f^^t>C^T/^ 5 v- y =« y^d>?>ft5* 
2 Lt^V\ ^80 (B) fc*i--<-^«E^y-^*8 

io»#fi, r^^mti^v = ^mtzmu-e-fct ^ •> ^8Ei (b) 

t*-*"»«Ki3fi«bfc»tt4: b> «*K:J:9*8BI (B) fc* 

-ffcb, $ <b K.tr — X t ft 8 2t7^v>!'^'&t^-MLt 

* y — ^ 1 1 £ ^<-* 1 — frflS Lfc <9 . -<-^ 1 

* £ uttffltS ^tt^H^'i it - ;* as - flefc <* «t 5 
L X t> a V N o 

20 ±a©#H»W^I^^-e«:, 7!J-yilKiffi* 

^U-/Ht, sus- 4 0 0 l*:«fflt, d*ottJE*»4r?K 



WO 2004/010014 A 0PCT/JP2OO3/OO9141 

50 

- ill & 3S« # ^ <fc 9 * £ ^ *> * * • 

WtZ s 0 °C ~ 1 0 Ott'l 4X1 0-*-?? 1-* 5%$kfo k t 

£ l i7xiO- 6 :/7^/W-}-* 
5%»rt-e«>s#^. * 2 0°C~lOO°C 
©tt«ttffl-C, 1 ixi 0 - 6 ~ 1 5 X 1 0 ~ 6 ©«5HT?*>tttf » 
jt^t, ftS4a**tt5t«)i:ft5. 10X10" 6 ~16. 

o-c-i o otwialiiT, i7xio 
9 (D&jgkffi7!E<Dmmm&%tiZGi-z>h v> k u, *<DmBm&&& 

10- 6 ~7X10- 6 fc'lM^<tti(t »M##5*n>'© , fea>tC*3 

1 0 °C S f: , ^ 0 . 1 5 ~ 0 . 2 x 1 0 " 6 ©IJ^ t S < ^ 5 ) £ ? 
4tt«Srtt4 h<D k * <D ffi < ft 5 #J & £ AH £ b *) , & 

2 o-#$|Sfl-tt, ot~iootcilt\ ( i o 
x 1 0 " 6 ~ 1 6 . 5X10- 6 ^IS1« »JL<«ID11X10- 6 ~1 



WO 2004/010014 



51 



CT/JP2003/009141 



^gB^lc&tt S/N^ffiO) (Off £ xV * ^ 1 4 c7?ff ^ B&iWl— i: Ufc 
9,1. 3{g*l£<t Ut^5*«, - c7)M#fi. f f ^tl^fV^^ 1 4 
<7)ff £ <7) 0 . 5 f^g±t* 2 fflF6JlT«>*fifflT?*>*ttf % T^n4H- 

* tz s h 2<D*7 X htiL3&lft(Dlllij7faW.£&. 0. 1 ~ 0 . 

7mm, i^ff^KttO. 15~0. 3 5 mm t tSOi^l\ d <D 

*s * 7 h til *• 0 °C ~ 1 0 0 °C <D 15 H t? , $i!l^3g# — ^ £ * 6 t> <D \Z. 

t X. , •>t7h2(CSUS- 3 0 0 ^^Iffltfcit, T 5 V U =» 
y^^Htl 7X1 0 " 6 g£0>i»H£3S«{»:tf> t> *> b, 

hiLtSUS- 4 0 0 ^?rifflLfcH > T A' ^ v" 1> =* >"a& k It 
« 1 0 x l 0 - 6 fMJtO!§lfl«#^<7> <7>£{£ffl L-Ct>S^ 0 

* , _hi& L fc £ 5 K , 7fy K/V^-^ 1 0, 30, 40, 50, 

7 O^tJjffilAS^fte 0 f O > 7 h 2 <t^7^ h 3 £ £ — t 



WO 2004/010014 W ♦•CT/JP2003/009141 

52 

* , * y - ^ 1 1 ^ ^ 1 2*/c«^U"^l 1 ^-^££-#£1$ 

OtO^IOi^tlOxlO- 6 ~!7XlO- 6 tfcot-^7h2 

J:aUfcJ:5K, A 1 fit S i »* L-C**Ittfc T 
^ (***S9 5%S«) «r»l«U, IftitfcT:* 2 t 



WO 2004/010014 




PCT/JP2003/009141 



fffl©7t'y K/^-^i: ttt^v\ HS3 

/n/i 2 k: *b i£ -T -5 sb a- # ft < ft t>, * y — ^ 1 un-^H^-ftS 
ft ffl |g t * s o 
25 sm±^fuffl^r^'t4 



WO 2004/010014 



54 



'CT/JP2003/009141 



WO 2004/010014 



55 



CT/JP2003/009141 



if * (D i& ffl 

± IB * U " 7" ^ > T 5 =■ =* £: J* # £ Ltf t57/i-? 

y =t y-&illtl^t5 £#(C1^<DI*)#£:0. 6~3mm<D«Sffii:L. 
±15^ 7 hfl: 1 7X1 0- 6 ^7^/^-f^^5% 

±15* y -y<Oj»l»««*Sr 0°C~ 1 0 O'COttffloa'Jfc-C* 14X1 
0- 6 y^^/^^7-^ 5 % f*) £ 

±1B^ 7^ MR«S^»tt*lfiJi?* * 0 • 15-0. 35mmi:U, 

v> T /wttg ffl <z> fbJ£*f £ Wl ft » 

±IE * V - ^ © f i> 11 & M < <t 5 I- U T Wt ft fe tt # * ^ * - 7° v - K 
WiBESt«r»»t, ±15* 7 * h«0±1B* 1 tf> * 7* Mbffifltt 
EE m * K , 



WO 2004/010014 



56 



'PCT/JP2003/009141 



_t IE :X ^ 7 h&*7 L :/u;*®U-"C^J#Ls 

JLIE7 y -^Sr, 7;v^^^>!i =" V £J&# 4: ttft^T^ 5 
5 y ^ :/ # ff£ b , 

_his^ y -7<omm , &&&& o°c~ 1 0 o°c<Dtsiatf>$m-?? 1 1 x 1 

0 ~ 6 ~ 1 6 . 5 X 1 0 - 6 £ b . 
10 JtlS^ y £ V * 7 V <Dmm. «t 9 /h£ < J:5^fc>bA>4 

j_ fB ^ y a 1 # e 5 ~ e 9 m*%, s i a- 2 s ~ 3 2 m#%, 

c u toiiis 1 ~ 5 it%-e«j«*n57^ ^ v- y = y^^i^i^L, 
~ y _ ^o^)i^5ft^^sr 0 < c— 1 0 0 °c<Dmm<nmfe-e 7 

h ^)«5l«li^tt O . 5 x l 0 " 6 ~ 7 x 1 0 " 6 /h $ < Us 
20 ±IB7 y -^©«««:±IB^^ 7 h <D*j!£ J: <9 /]> £ < b, «fc <9 ^fr <b a> 

#5±iE7 y -y«-e*>oT JifB^-v 7 F^[^t59i^i;7 
4. -yt7hi, r 7 h oja 9 tc*B#ia*5Rrffit-iB***t5 7 y 

i|i/^7 h ic ^ v * h & 19: > 



WO 2004/010014 



57 



'PCT/JP2003/009141 



_tf£7 V -7'$:. 7/U5s!?AiV!l ^^%$L9rt ttttST/^ 
\) =t is -g- # T 7f2 b . 

JhfE 7 h C r £ 1 0 . 5 ~ 3 2 fi*%. N i £ 4 ~ 1 3 fi 
*%*a^ Lfc^^-^^ ^ * £*7V \sxm-?1&f& U 

ffilc, ^ v?T/W<4Sffl ^SbJE^^^ft, ±127, 7 7 h « t *H6li" StI 

iclsTIBttt btilt.* V > * —7 K ± 12 * ^ ^ US *!■ Ir] i" 5 ffc« 
fc, 7 7 7 h ngffiol l <7)7 7 * MbJEifcSrKtt, ±12777 h4£tf> 
Jb1B» l tf>7 ^ 7 htb/IJg £ *f-r&]-r iiiS^i: *5ffl £ ttfa1~Z>± 

±127 y — ^«r, '> < £ t> 0 °C~ 1 0 0 0 C<^a^tSH"T:^ i&£a s S5 
< ft* IS 7/v^^^>MV?:Mi 
Ltft57;Kvy ^ y^illtlSl b, ±f2v^ 7 F^iilii 

£±te7 y -7<DmBm&m£ o < a>o±!2figt&H-e-^£ b, 

±12 7 y — 7* <D*j^ *r ±15 > ^ hro«SJ:^J^< b , <fc 9 ^ b 
ftlHSfcr t ft 5 ±12 7 y -7'{R"JT*fcoT±ffiV^ 7 h^[6)t^Sl5^^7 

6. iiuf2 7 y — T^ft^^ 0 . 6 ~ 3 mmOii b fc ^ t **&Wb "T 

7 . - 7 <!: , :(D^-^H1^^5->t7hL r©->t7h©« 
9 {clUifig^^^SBg^tLST. y -y^, :?)^!)-7t-*0fet5^ 



WO 2004/01001 I m ^CT/JP2003/009141 
^ 58 

v K /i' ^ — ^ (c 3s v % *C ■» 
5 CO — ^SPW £ b , 

j&LTlg 2 (D-#»»fct5i #Kl±lB* y -7<Z>l*i^£ 0 . 6 ~ 3 m 
m CD tall £ U 

10 ±KJB 1 1 7X1 0- 6 ^7^/^^^^ 

5%£Xft b b s 

JbfB8 2 (D-^^«co^it^±fS^ i <D-teMW<D®im£ <9 < b, 

Z t Z> * t° >- K/u*-*. 

7*fcf*n — ±t5-<-* Kns^£;ft6 *x-^ t , SrWi-^^t° 



WO 2004/010014 



59 



CT/JP2003/009141 



1/ K/i/^-^t*3^t, 

5 l -r-^^$t t b > 
b, 

±ia-f*»«-«>*M*** 0<c ~ 1 0 owmmoymfex* 1 1 x 1 

0" 8 ~1 5X10" 6 H> 
10 ±|5-#:^WWS!S^-bfB'>^ 7 h<DmmX «9 /h £ < b, «fc 9 fc> b 
A > « » £ * 6 _h IB - # $15 » diJ -e h o T ± f B > -r 7 h kMfa-tZ&ftK 

15 9 fcH(B^r«l-B«StL6^ y -ft. Z<DX y 

v K * — ^ iz v * T „ 

±fE* y -7* t±E/>^4fctt±IE^ y - yfc±IBP-* ^ A 1 
^ 6 5 - 6 9 fi*%, S i 2 8 ~ 3 2 m*%, C utOffi^ 1 ~ 5 M 

20 m%x'mf&£tiz>T }v * y y = y^int-w^Lt-^w t b, 

h©iiSi»l^ttlxiO- 6 ~7X10- 6 f:lt/J^<t, -tfB 



WO 2004/010014 




'PCT/JP2003/009141 



t° ^ K A' * — * I- *5 T , 
5 ±15 *y ^ ~7 V \z. R <V * y * h & & K It . 

±fE ^ y fc±E^ -LIE* y-^t±IED-^i:$r, TA- 

±|BVt7hSr, Cr^rlO. 5-3 211%, N i H~l 3t 
JEJgSrtSltfc, 

20 11. * t , ~(D^—^\^mi££foZ> 9 S*7 h - 7 

t° ^ K * — * I- *3 V * X s 
25 < <t t> 0 °C~ 1 0 0 tOUtftBtf, /JiSJiiflftKKW*^ 



WO 2004/010014 H W PCT/JP2003/009141 

61 

«■ i ft 5 ±ffi-#SG t? * o r ± IE 5/ -t ^ b » to ■*- 3 ? ^ T 

A-tt $ ffl w J± St £ K »* fc, 

12. ->f 7 - ©>>'^7ho/ai9^*a*tiHHE'5rtB^Baii*H<5^. 

— ^ jo 1/ > T , 

^^L-r-flcSPW^ ±IB*7* hfc&s^tt^fiffS&o. 1-0. 
7mmi U:« 

13. -y 7 b t , ~<7>i/^:7b<Djl9ld;te#lHli5^i£^ieS£tt5* 
— ^ {CI *5 V>T „ 

fife vx-ifcUW t 

±|S-fr«R«-©«fel^3ll^*S: 10X10- 6 ~17XlO- 6 ^fcoT 



WO 2004/010014 A ^•CT/JP2003/009141> 
^ 62 

3 £: * 4** 1" S * ^ > K ✓i'* - * . 
5 14. i/V 7 b k . ~<D*>^7b<Dffly\ l ZffiM\3%R»t®£fcmW:&tlZ>* 
\) — 3/ £ % - (D ^ y — 7* <t — # (sUEi" 3 ^ t> L < fi n — * * & -t tB 

i>-^^ #iHHB-r<5^'7 r, t>u<tttf — ± ib * y — :/ * « ± 

10 ±IB->+ ^ h fcKtt ^5Rlf©^7 * MS £ ±IB^+ 7 1^^^ 
±15* y t ±12^^* fett±fS^ ±15 o-^ £ T/v 

j& LTf 2 <D — ftUW k 
15 ±ISfg 2 O -flc«*t«> 0'C~10 0 c C(7)i5iOifT*l 
0X1 0 ~ 6 ~ 1 7X1 0 ~ 6 -C fo o T ± 12 1 <7) — # ft *t O & lg & 

±f5H 2 o — flc|»tt©ffift *±.IE* 1 C-ff»»»«S£lTi ^ 

20 7 h ft i" 9 ^T^ttSE Kttfc, 

:i^^^it?)^fy K a- * — 9 o 

is. - -7 vcom 9 (ci@>Etiaife pitfe^iafi $ n § ^ 

->^7 j. £ — flc [pj |S -f 5 ^ y "b U < it n — ^ % ± 15 * y — 7* * fc fi _b 



WO 2004/010014 



63 



CT/JP2003/009141 



* \) - y i jbie^ ? ' * « -tie * y - ^ ' ^ -t 12 1:1 - 9 t & s A 1 

# 6 5 ~ 8 4 a*%, S i 1 5 ~ 3 2 C u (O ftH # 1 ~ 5 fi 

- ff)-ft$btf<DM&m&%tiZ 0<C~ 1 0 0 'CcDiSigoffliJ^T-JhlEi/* 7 
5 b©iif#I(^ttO~7 x 1 0 " 6 td ft /b $ < ± IB - * » tt" 

y_y^ x r y — :/ £ — ^m^i-5/^^t>b< tin — ? ^ fete ±!s 

V * 7 h t-*Ie]et5/^'t L< lin-i? ±15 * V - 7 * & -L 
15 ±15* y A 1 z)S 6 5 ~ 8 4 S i 5-3 2lt%, 

t° > K A' * — ^ . 

18. ^— r <Ds<—x iZffifeZthZ *>^r 7 V t , rO'>t7 

Pi 9 KlHUBpriBKiEltSi'bS* y &*ri-51bffi*liS:iBE«0>Sii£ 

# & fC *5 T , 



WO 2004/010014 W #.CT/JP2003/009141 

64 

©-ttirilB'*- IHI * C * o Pi# © *) D » 9 Si # 
19. & JS <£> ^ — * . -(0^~^lC@^^tl?)^ItW'>t7 bt, 

Wit i-6»jffittS:^*^Mit^feo 
10 2 0. ->t7l^^ - ©^-f ^ b K*B*HHHEpni6^E«$tb*^ V — Zf 
t. ±1B->^ ^ h £ fete ±15* U -^©v^f tL*»-**@^i"S^-^ 

ft & i oxi o- G ~i 7xi o-°<Dm.mftt-tz>t&K, r * =. v 

25 ^y^|;«t^*f^ W^H. 6~3mmOgii t 



WO 2004/010014 V W PCT/JP2003/009141 

65 



WO 2004/010014 



'CT/JP2003/009141 



1/16 




WO 2004/010014 



CT/JP2003/009141 



2/16 
I2i 




lie 21 , 



H3@ 



7WX 



-S51 



$52 



u 
h 



S53 



T 

S54 



<=£> 



m 

iU 
L 

T 

SS5 



a* 



WO 2004/010014 — WCT/JP2003/009141 



3/16 

f 4i 



Iftftft 

(ram 2 /s) 
(=cSt) 




WO 2004/010014 



CT/JP2003/009141 



5/16 



as 



4.5' 
4.0' 
3.5- 
3.0 - 
2.5- 
2.0 - 
1.5- 
1.0 • 



0.040 
0.035 
0.030 
0.025 
0.020 
0.015 
0.010 
0.005 
0 




■tt>*(±BRG) 
»i&*(TBRG) 



2 3 4 5 



17 



s 



4.5r 

4.0- 

3.5- 

3.0 

2.5 

2.0 

1.5 

1.0 



0.040 
0.035 
0.030 
0.025 
g£ 0.020 
jg 0.015 
0.010 
0.005 
0 




«^*(±BRC) 
■16VCFBRC) 



2 3 4 5 6 



„ , ^^PCT/JP2003/009141 

WO 2004/010014 



6/16 



H8H 





WO 2004/010014 



•CT/JP2003/009141 



7/16 



fiS§£iH£&(X10'-6) 


SUS-300^ 
17.3 


SUS-4003& 
10.3 


/ JV a 2DL 

14. 0 


BsBm 
19. 1 


Bronze 
17.8 


SUS-300& 

17.3 














0 


ft 

0 


A A 

-0. 4 


A A 

U. t 


ft 1 

u. 1 


n 


20 


A 


A 
U 


U 


A 
U 


n 
u 


40 


n 
0 


A A 

U. 4 


U. t 


-ft 1 

u. 1 


n 


60 


n 
u 


ft ft 
u. 0 






0 




80 


u 


1 3 
1 . 0 


ft A 
u - 0 


-ft \ 


-0. 1 


100 


a 
U 


1 7 


ft ft 

U. 0 


-ft A 


-0 1 


SUS-400^ 

10.3 


0 


ft A 

U. 4 


U 


ft 7 
u. c 


ft 5 


0 s 


20 


n 
U 


A 

u 


ft 
u 


n 


0 


40 


a A 


A 

U 


-ft 9 


-ft 5 


-ft ^ 


60 


-0. o 


A 

u 


— ft /4 
U. 4 


-1 1 




80 


-1 . 3 


A 

u 


—ft 7 


-1 ft 
1.0 


-1 A 


100 


-1 . 7 


A 
0 


—ft Q 

— u. y 


-9 1 


1*0 


14.0 


0 


0. Z 


U. £ 


i n 


ft 1 




20 


o 


0 


0 


r 6 


0 


[ 40 


-6.2 


0.2 


o" 1 


* ~°- 3 


-6/2 


60 


-0.4 


6.4 


0 


-6.6 


-0.5 


80 


-6.6 


6.7 


0 


-0. 9 


-6.7 


fob 


-6.8* 


0.9 


0 


-1.2 


-6.9 


BsBm 

19.1 


0 


-0.1 


-0.5 


-0.3 


0 


-0.1 


20 


0 


I 0 


0 


0 


I 0 


40 


0.1 


0.5 


! 6.3 


0 


°* 


[ 60 


6.2 


1.1 


6.6 


6 


0.2 


80 


6.3' 


1.6 


6.9 


6 


6.*2 


100 


0.4 


I 2.1 


1.2 


0 


6.3 


Bronze 

17.8 


0 


0 


-0.4 


-0.2 


0 


0 


f 20 


0." 


0 


0 


0 


0 


40 


0 


0.4 


6.2' 


0 


0 


1 50 


6. 1 


6.9 


0.5 


-0. 1 


0 


80 


0. 1 


! 1.4 


I 0.7 


-0.2 


b 


100 


0.1 


1.8 1 0.9 


-0.3 


0 



WO 2004/010014 " WCT/JP2003/009141 



8/16 
1111 



^-x x-n OS OS 
O CO CO 

or as 



m oca ^ 

|B *i -5 --5 & £ 
5 S Sc 38 !S <S 




1 

co 


-J — 


1 I 

to w» V 




I. . . 


1 . . 


CD 


cd 


CD CD O 


o 


<=> 


O 


1 


1 


(uiTy/*a>i)^f« 
i i i — 


1 


1 


. . I 


CD 




csj O oo 
— CD 

o o o 


ua 
o 
o 


e 
e 


CD 
CD 




CD 


cd e> o 


cd 


CD 


CD 














1 


J 


i i 1 — 


r 


■ J 


-1 



(S-.01X) 



si 



(UI3-3) /?1H Wt 



WO 2004/010014 



CT/JP2003/009141 




l L. 



I 

CO 



9/16 
11 2[ 



O CJ> CO GO 

OS OS 

CO CO 

-H Y- 



C 69- Bt- « 
«l «i 4 4 8 H 

s s as si s s 




^^>CT/JP2003/009141 

10/16 

tin 3m 



WO 2004/010014 





WO 2004/010014 WCT/JP2003/009141 



11/16 

% i 4m 




WO 2004/010014 0.CT/JP2OO3/OO9141 



12/16 
S1 5d 




WO 2004/010014 




CT/JP2003/009141 





WO 2004/010014 — ^CT/JP2003/009141 



14/16 

m si 



(A) 




(B) 



WO 2004/010014 



• 



CT/JP2003/009141 



15/16 

mi 9m 




WO 2004/010014 



CT/JP2003/009141 



16/16 

%zom 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/09141 



A . g^™™^£™ /22 , H02K7/08, H02K15/14, H02K21/22 



According to International Patent Classification (IPC) or to both national classification and IPC 



Minimum documentation searched (classification system followed by c ^ification symWs) 

Int. CI 7 F16C17/10, F16C17/22, H02K7/08, H02K15/14, H02K21/22 



Documentation searched other than minimum documentation to the extent that *>^^ the ^t ^200 3 

Jitsuyo Shinan Koho 1922-1996 Toroloi Jitsuyo Shinan Koho ^94-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



FIELDS SEARCHED 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Y 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



US 2002/74880 Al (SAMSUNG ELECTRO-MECHANICS Co. 
Ltd . ) , 

20 June, 2002 (20.06.02), 

Full text 

& JP 2002-84727 A 

Full text 

WO 00/75522 A (NSK Ltd.), 

14 December, 2000 (14.12.00), 

Page 3, line 20 to page 5, line 10 

(Family: none) 



JP 2001-254732 A (Sankyo Seiki Mfg. 
21 September, 2001 (21.09.01), 
Column 11, lines 8 to 22 
(Family: none) 



Co., Ltd.), 



Relevant to claim No. 



1-17,20,21 
18,19 



1-11,13-15, 
17,20 



1,6,7,16,21 



[x] Further documents are listed in the continuation of Box C. □ Sec patent family annex. 



Special categories of cited documents: 
H A" document defining the general state of the art which is not 

considered to be of particular relevance 
U E M earlier document but published on or after the international filing 
date . . . 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the pub! ication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
17 October, 2003 (17.10.03) 



Date of mailing of the international search report 

28 October, 2003 (28.10.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/09141 



I C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 




Category* 


Citation of document, with indication, where appropriate, of the relevant passages j 


Relevant to claim No. 

1,12 i 



22 May, 2002 (22.05.02), 
Column 4, line 48 to column 5, line 5 
(Family: none) 

JP 2001-289242 A (NSK Ltd.), 
19 October, 2001 (19.10.01), 
Column 6, lines 10 to 16 
(Family: none) 



JP 2002-5173 A (Sankyo Seiki Mfg. 
09 January, 2002 (09.01.02), 
Full text 
(Family: none) 

JP 2002-18543 A (NSK Ltd.)/ 
22 January, 2002 (22.01.02), 
Column 4, line 38 to column 5, line 13 
(Family: none) 



Co. , Ltd. ) , 



1,12 



1-11,13-17, 
20,21 



21 



Form PCT/1SA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/09141 



Bos I Observations where certain claims we re found unsearchable (Continuation of item 2 of first sheet) 

I This international search report has not been established in respect of certain claims under Article I7(2)(a) for the to.lowing reasons: 



1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. (~] Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



| [ Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



j Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: . 

Claims 1-11, 13-17, 20, and 21 relate to a dynamic pressure bearing device 
having a sleeve formed of an aluminum silicon alloy. 
Claim 12 relates to the thickness of a thrust plate. 
Claim 18 relates to a method of manufacturing the dynamic pressure bearing 
in which the bottom sides of a shaft and a base are cut out to a specified 

Pl Cla\ml9 relates to a method of manufacturing the dynamic pressure bearing 
device in which the shaft is connected to the base by inter-molecular connection. 
1 . Q As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

I 2. [x] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



I 4. f— | No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos. : 



Remark on Protest 



□ 



The additional search fees were accompanied by the applicant's protest. 
No protest accompanied the payment of additional search fees. 



mmmm&% pct/jpo 3/09141 



m^m-r^mn^m. (i po ) 

Int. Cl' F16C17/10, F16C17/22, H02K7/08, 
H02K15/14, H02K21/22 



«aE*frofc*/N«Bm (BBMWFSWi (I PC) ) 

Int Cl' F16C17/10, F16C17/22, H02K7/08, 
H02K15/14, H02K21/22 



g/hPSS^^S^t?393SE SrfT o it #m K<£ ±*x 5 1 a> 

B*H£JSSt3S14*« 1 922-1 996¥ 
B*H^SBlHffl»r3g2:*a 1 971-2003? 
8*m%®&m%iMA& 1994-200 3? 

s*mmmmm&&4tm 1996-2003? 



3^I8&-T?&J8 UTttt^T*— ^^t— ^ (t*— *^<— *©45**» LfcJBS) 



Y 
A 



US 2 0 0 2/7 4 8 8 0 Al 
O-MECHANICS Co. 
2 0 0 2. 0 6, 20, 
& JP 2002-84727 A, 



(SAMSUNG 
Ltd.) 



ELECTR 



WO 00/75522 
2000. 12. 1 4, 



i3MI2 0fir-g§5ia 



1 ott 



1-17, 20, 21 
18, 19 



1-11, 13-15, 
17, 20 



17. 10. 0 3 



B^Ii^fFJt (I SA/J P) 
100-8915 



si»sg3iE«^w»aiB 28.10.03 



Kit #A 
miSS^" 03-3581-1101 



3 J 



9 8 2 3 



3 3 2 7 



fSPCT/ISA/2 10 a2^-v?) (1 9 9 8?7J?) 



mumm* pct/jpo3/o9hi 



JP 2001-254732 A ««^ttHlfttt««Kfm) 
2 00 1. 0 9. 2 1, mi immS-2 2*T 



JP 2002-147443 A ( B 
20 0 2. 0 5. 2 2, ^4ffl5^4 8tT- 
(77^ -ft U) 



-fjS5*$!fS5*T 



1, 6, 7, 16, 21 



1, 12 



JP 2001-289242 A ( 0 ^fgltfc^fr) 
200 1. 1 0. 1 9, $6ffl$l 0- 1 6*T 

JP 2002-5173 A W^tt£iMMM) 
2002. 01. 09, 

(775 y— fcu 

JP 2002-18543 A ( P #»X*agrtfc) 
2 0 0 2. 0 1. 2 2, S&4$3f&3 8*T-f|!5*$S&l 3*T 
(77 5!I-*U 



1, 12 



1-11, 13-17. 
20,21 



21 



^JCPCT/lSA/2 10 (.m2s<-i?<omZ) (1 9 9 8^7^) 



mtamm^ pct/j po 3/0 9 1 4 1 



; 1 fijj §g^fiiH(^-8g^ig»iSfr»/j:^fc#<D^ (^1^-^20^^) 



S %8 ^f 3 g (PCT1 7&(2) (a)) (Pfllgn^ 9 s ^(OSIg^^t^^gfltcJ: 9 SW*(PfSB<P-a»^ 



2. □ fS#o$SB 



tt#©«Hi-n, i3-i7, 20, 2iii ^y-^r^^vy^^tM 



4. □ WffiA*s^^jiin^S#^4r»Fflrtt-a l 3#L^*^^«>^^ i©II8St8^l4< fSjfcOSBHtfJftWrfEiiB 
$ HX v x 53§?f3 1^-5 <D«SH Tffj* U fc. 



S^PCT/ISA/2 10 <3B1^-$*D«* (1) ) (1 9 9 8^7^) 



